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. Abstract:Trawl fishingfor pink shrimp(FmfantepenaeusbrasiliensisandF. paulensis)
catcheslargequantitiesof by-catehfish,discardeduetotheirhavingnocommercialvalue.
As thesespecieshaverarelybeenstudied,theimpactof fisheriesonthesepopulationsi not
known.Thiscontributionstudiesthebiologyofaspeciesofnocommercialvalue,theAtlantic
midshipmanPorichthysporosissimus.ThelasthaulfToma commercialtrawler,operatingon
thenortherncoastof SãoPauloStateandthesoutherncoastof Rio deJaneiroState,was
preserved(frombeingdiscarded)andidentifiedatthespeciesleveI.It wasobservedthatthis
fisheryaffectsthejuvenilepopulationwhichis intluencedbytheseasonalvariationof the
watermasses.Growthparameterswereestimated:Lx = 37.0 em, K = 0.285year,l.
Instantaneousmortalitycoefficientswereestimated:Z=2.14.M=0.63,F=1.51,S=11.8and
E=0.71.Consideringtheintensiveactivityoftheshrimptrawltleetoperatingin thisarea,the
deleteriousactionof trawlingis consideredas of high impact.The stockmanagement
measuresappliedforpinkshrimparewithouteffectregardingP. porosissimus,whichhasits
spawningperiodbeforethec\osedseasonanditsrecruitmentpeakafterit. Theresu1tsshow
overfishingandtheneedto applymeasuresto reducetrawlingaction,suchas adequate
policies,introductionof selectivitydevicesandthecreationof exc\usionzonesfor trawl
fishing.
. Resumo:A pescadearrastoparaa capturadocamarão-rosa(Farfàntepenaeusbrasiliensise
F. paulensis)capturagrandequantidadedepeixesconsideradosfaunaacompanhantequesão
descartadospor nãopossuíremvalorcomercial.Assim,poucoaparecememtrabalhosde
biologiapesqueiracomdadosdedesembarque,s ndoaaçãopesqueirasobreestaspopulações
poucoconhecida.Nesteestudo,umarrastomensaldeumbarcodepescafoi desembarcado
semquenadadomaterialcapturadof ssedescartado.Analisou-sePorichthysporosissimusdo
qualforamavaliadosaspectosbiológicosepesqueiros.Estimou-se,paraa espécie:Lx =37,0
cm,K =0,285ano",Rn=180(xIO"),Z=2,14,M=0,63,F=1,51,S=II,8eE=0,71.Emboranão
intencional,a pescaageprincipalmenteemjovense ocorreduranteo ano todo,sendo
intluenciadapelasazonalidadedasmassasd'água.Considerandoa fTotaoperantenaárea,o
efeitodo arrastoé considerável,já quea taxade aproveitamentoé nula.As medidasde
proteçãodeestoqueaplicadasao camarão-rosanãosãoefetivasparaP. poro.l'is.l'imus,que
apresentao períododedesovanteriorà épocadodefesoeo picoderecrutamentopesqueiro
posterior.Osresultadosindicamsobrepescad populaçãoestudadasendonecessáriomedidas
de modoa diminuira açãodeletériado arrasto,comoa adequaçãoda legislação,usode
dispositivosdeseletividadeeacriaçãodezonasdeexclusãodearrasto.
. Descriptors:Porichthysporosissimus,By-catch,Shrimptrawls,Mortality:SãoPaulocoast.
. Descritores:Porichthysporosissimus,Faunaacompanhante,Pescade arrastode camarão,
Mortalidade:LitoraldeSãoPaulo.
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Introduction
Thesouth-easternregionhasoneofthewidest
continentalshelvesontheBraziliancoast,whichallows
thetrawlfisheriesof severaI shrimpandgroundfish
species.Mostof thefishingboatsoperatebetween4
and90meterdepths.Dueto thelowselectivityof the
trawlersand the high diversityof catches,shrimp
trawlersareconsideredresponsibleforthegreaterpart
of theby-catch.By definition,by-catchcomprisesany
individual,of anysizeor species,caughtogetherwith
thetargetspecies.Thespeciescompositionof theby-
catchhassomeinteractionwiththetargetspecies,e.g.,
thesharedspatialdistribution.Only a portionof the
total catchis landedand sold (eitheras a single
category,or groupedby similarityor in a groupsof
severalspecies).Theothersarediscardedbecausethey
haveno commercialvalue.They are composedof
immatureand/orsmalI individuais(Alversonet aI.,
1994)andarenotincludedinthecatchstatistics,which
diminishestheefficiencyofthecatchcontrol(Coelhoet
a!., 1986),and is harmfulto severalspeciesand
populationstrata(Haimovici& Mendonça,1996).
Amongshrimptrawlfisheries,finfisharethe
mostabundantandof economicimportance(Coelhoet
a!.,op.cit.).Despitethelargenumberofspecies,fewof
them constitutea large biomassor numberof
individuais.Thoughthisis welIknown,thebiologyof
fishspeciesalongthenortherncoastof SãoPauloState
is furtherharmed.Regionalstudieson thebiological
dataof speciesfishedwilI contributetotheformulation
of fishery managementplans, including fishery
policies. The updatingand monitoringof this
informationon theby-catchspecieswill allowsome
estimateofthepopulationparameterstobemade,such
asthevonBertalanffYgrowthcurve,as alsoof their
reproductiveactivities.For Haimovici& Macieira
(\981),quantifYingeffectsof discardingon fishstocks
may be evaluatedby growth studies,mortality,
distributionandabundanceofthosespecies.
Thestudyareahasalreadybeeninvestigated
intensivelyby the OceanographicInstituteof the
Universityof São Paulo (Rossi-Wongtschowski&
Paes,1993).The opportunityto comparethe catch
compositionobtainedITomscientificinvestigationwith
commercialcatchesover a periodof 10 years,is
convenientfor checkingoccasionaloscilIationsof the
populationparametersof the groundfishspecies.
Castro-Filhoeta!.(\987)describedthehydrodynamic
complexityof theregion,showingthatthecoldwater
mass(SouthAtlanticCentralWater)hasadecisiverole
in the biologicalproductivityof the coastalregion
duringthesummerseason.
This contributionshowssomeaspectsof the
fisherybiologyoftheAtlanticmidshipman,Porichthys
porosissimus (Valenciennes, 1837) (Teleostei,
Batrachoididae),toshowthecatchcomposition,growth
and mortalityestimates,as welI as reproductive
activitiesand the impactof the fisherieson the
populationsampled.
Material and methods
The Atlantic midshipman, Porichthys
porosissimus,of theregionwasformerlystudiedby
Peria(\995)usingdataobtainedITomscientificruises
conducteduring 1984/85.The biologicalsampling
wasmadeonceamonthoverthe14-monthperiodITom
July 1995to August 1996on commercialshrimp
trawlers.Thefirsttwomonthswereusedto adapthe
methodologyand so thesedatawerenot usedto
estimatethe biologicalparameters.Becausethe by-
catchinformationofshrimptrawlingin theregionwas
limitedtothecoastalregionalongthe15misobath,the
sampleswereobtainedthroughcatchesITomover30m
deepof thepinkshrimp(Farfantepenaeusbrasiliensis
and F paulensis)fisheries.Consideringthe high
mobilityof thefishingboats,thecatchstationswere
representedby the nearest geographicalplace
correspondingtoacentralpointofthetrawlingarea.
Datawereprovidedbya haulmadeIToma 17
m double-outriggerottertrawlboaton thenorthern
coastofSãoPauloStateandlorsoutherncoastofRiode
JaneiroState(onlyoneof thetwonetswasanalysed).
Thedimensionsofthenetusedwere25mmmeshsize
ITomoppositeknotsoncodend;lengthof 18m onthe
uppersideof thenetand20 m on thebottom.The
towingspeedwasmaintainedaround2.5 knotsand
eachhaullastedbetweentwoandthreehours(Tab.I).
Theentirecatchwaslanded(nodiscardingwasdone).
To avoidlosingdataduringthe90-dayclosedseason
for pinkshrimpfisheries(February15thto May 15th),
sampleswere obtainedwith a sea-bobshrimp
(Xiphopenaeuskroyeri)fisherynet(9min length,6m
onthebottomsideof thenetand15mmmeshsizeon
codend),operatingat an averagedepthof 23 m.
Althoughthereare somedifferencesin designand
meshsizeamongnetsemployedfor pinkandsea-bob
shrimps,it is supposedthat after sometime of
operationtheir selectivity(i.e., retainedsize of
individuaIs)may be consideredsimilar.No further
considerationsregardingfishescapingdueto different
shapes(and,consequently,towratios)of thenetsare
raisedhere.
Ali landingswere done at Ubatubacity.
Dataof the fishingarea,depthand durationofhaul
were registered by interviewing the master
fishermen.Catcheswereseparatedandweighedfirst
as a whole(by species)andthenindividually.Each
specimenhad its totallength(in 0.5 cm) andtotal
weight(in 1g. afterdryingin paper)registered.Total
number(N), totalbiomassandlengthtrequencywere
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alsoobtained.The relative numerical abundance
(RNA) wasbasedon the numberof individuaIsper
hourof haul(ind/h).Catch-per-unit-of-effort(CPUE)
wasobtainedby theratioof totalweight(ingrams)
perhourof haul(g/h).CPUE valuesmustbeseenas
exclusivelyfor purposesof comparisonbetweenthe
targetspeciesand P. porosissimus.AlI datawere
groupedbimonthly.The compositionandpopulation
structurewereobtainedby analysingthe numberof
individuaIsperlengthclassforthesexgroupings.
Severalmethodswereusedfor theestimates
of growthparameters.Taylor'sexpression(Pauly&
Martosubroto,1980),Loo= L max/ 0.95wasused,
where Lmaxwasobtainedthroughdatagatheredin
this study,fromscientificliteratureandunpublished
datafurnishedby othercolIeaguesin thesamearea.
Then Wetheral1's method(1986,as modifiedby
Pauly, 1986),availablein FlSAT package(FAO-
ICLARM StockAssessmentTools),andtheELEFAN I
routine(Pauly& David, 1981)wereusedfor data
analysis.Considering,first, theoptionforoscillatory
growth,theestimatesof theoscillationfactor(C) and
the winter point (WP) were made,basedon the
seasonalinfIuenceof SouthAtlanticCentralWater
(SACW) in the area and on the seasonal
temperaturevariabilitywhichvaries(5.5°C,Castro-
FilhoetaI., 1987,or4.5°C,Rocha,1990),asbetween
winterand summer,thus obtainingC estimatesof
between0.45and0.55.TakingDecemberasthecoldest
watermonth(dueto SACW), WP wasestimatedat
0.91. AlI samples(exceptthose for Marchand
April) were grouped bimonthlyand the files
generatedby the smoothingroutinewererefinedby
runningaverage.Valuesof LooandK werechosen,
assuming the goodnessof fit index (Rn) with
biologicalsignificancefor the species,consideredas
indicativeof theestimateof Looobtainedby former
methods.For thesameRn values,thehighestvalues
TableI. GeneraldataoftisheriessamplestothisstudyinsouthernBrazil.
forK andthelowestfor Loowerechosen,considering
thatthemethodoverestimatesLoo(andconsequently
underestimatesK) (Isaac-Nahum,1989).
The growthperformanceindex$' (Munro&
Pauly,1983)($'=logK +2 logLoo)wasappliedto K
andLoovaluesestimatedbyELEFAN I. If differences
occurredin $' values,theywererejected(Sparre&
Venema,1992).Theestimatesof LooandK werealso
madetakingnonoscilIatorygrowth(C andWP equalto
zero)intoconsideration.
The length-weightrelationship(LWR) was
calculatedby the powerequation(Wt=a L/), after
the log-transformationf Wt andLb andusingthe
leastsquaremethod(Sparre& Venema,1992).The1-
test(Zar,1984)wasappliedtoverifYthehypothesisof
b = 3.0 (HO),whichdefinesthetypeof growth(as
alometricorisometric).
The relative condition factor (Kn) was
calculated(Kn = Wt / We)by usingexpectedweight
(We) (LeCren,195"1)foracertainlength(We=a Lth),
alIowingthe comparisonof statisticalvaluesof Kn
with 1.0. Kn valueswere estimatedindividualIy
(excludingjuveniles),andbimonthlyaveragesandtheir
respectiveconfidenceintervals(CI; a =0.05)obtained.
The cut-off length attributedto maturityfor P.
porosissimuswas 15.5cm, basedon the gonadal
observations.The t-test(Zar, 1984)was appliedto
verifYif valuesofbimonthlyaveragesof Kn wereequal
to 1.0.
FisheryrecruitmentwasestimatedgraphicalIy
by length class frequency distributions.The
relationshipbetweentargetspecies(pink shrimp)
catchesandmidshipmancatcheswasevaluatedusing
bimonthlyvaluesof CPUE foreachone.A1thoughthe
trawlnetsfor pinkandsea-bobshrimpshaddifferent
designs,aftersomeminutesoftrawlingtheirselectivity
maybeconsiderablysimilar.
Sample Coordinates Month Depth
Duration of
. (m). trawl (h)
23°48'S145°0I 'W July/95 45 02:00 5.0
I! 23°40'S144°53'W Augi95 43 03:00 4.0
III 23°41's 145°02'W Sept/95 4] 01:00 5.0
IV 23°36'S145°01'W Oct/95 37 02:00 4.0
V 23°21'S144°32'W Nov/95 35 03:30 4.0
VI 23°38'S145°04'W Oec/95 35 01:30 4.0
VI! 23"28'S144°55'W Jan/96 31 03:30 3.5
VII! 23"27'S144°45'W Feb/96 37 02:30 4.0
IX 23"25'S144°52'W Mar/96 22 11:00 3.0
X 23"26'S144°52'W Apr/96 24 10:00 2.0
XI 23"26'S144°35'W May/96 51 02:00 4.0
XI! 23°42'S145°06'W Jooe/96 35 01:30 4.0
XlII 23°38'S145°0I 'W July/96 42 01:00 6.0
XIV 23"25'S144°40'W Augi96 41 02:30 4.0
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The totalmortality(Z) estimatesweremade
usingtheequationsof Beverton& Holt(1956)(Z =K
[(Loo- L')/(Lm - L')]) and of Ssentengo& Larkin
(1973)(Z =(nK)/{(n+1)ln [(Loo- L')/(Loo-Lm)]}),
whereL' is thelengthatwhich100%of individuaIsare
vulnerabletofisheryandLm theaveragelengthof all
individuaIslargerthanL'. The catchcurvewasalso
obtainedusingtheFISAT programoNaturalmortality
(M)wasestimatedbyPauly'sempiricalequation(logM
=0.0066- 0.279logLoo+0.6543logK +0.4634log
T) (Pauly,1980),wherehabitatemperature(T) was
consideredtobe18.2oCOThefinalestimateforZ was
admittedastheaverageofallestimatedvaluesandthen
appliedto obtainanestimatefor fisherymortality(F),
stockexploitationratio(E) andsurvivaIrate(S) using
thefollowingequations:Z =F +M; E =FIZ;S=e-z.
Results
Analysisofdatawasmadebasedonthe2,897
individuaIsof Porichthysporosissimus,:fi-omall the
samplescollectedoverthe 14-monthperiodwith a
biomassof 99.6kg. Thehighestvaluesof CPUE and
RNA (Fig. 1)wereregisteredforNovember-December
andthelowestin July-August.Duetothepinkshrimp
closedseason,the valuesfor March-Aprilwerenot
takenintoconsideration
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Fig.1. Bimonthlycatchperunitof effort(CPUEglh)and
reiativeabundancein number(ind./h)toPorichthys
porosissimusin southernBrazil.
ThepinkshrimppresentedthehighestCPUE
in July-Augustand the Iowestin January-February,
remainingconstanttheperiod:fi-omMayto December
(averagecloseto1,600gIh)(Fig.2).
TheIengthrangeof theAtlanticmidshipman
was :fi-om2.5 to 29.0 cm. By analysingthe
bimonthlylength:fi-equencydistribution(Fig. 3), the
16.0emclassmaybe consideredas therecruitment
class,beginningin May-Juneandattainingitspeakin
July-August. In September-Octoberthe small
individuaIswerepresentin largenumbers,indicatinga
possiblecontinuedrecruitmentas:fi-omJuly-August
(Fig.4).
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Fig.2. Bimonthlycatchperunitof effort(CPUE g/h)to the
pink shrimp(Farfantepenaeusbrasiliensisand F
paulensis)in southernBrazil.
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Fig.3.Distributionof classesoftotallength&equencies
ofPorichthysporosissimusin southernBrazil.
The largest specimenregisteredin the
literaturemeasured32.0cm (Figueiredo& Menezes,
1978) and this value was consideredas Lmax,
generatingan estimated Looof 33.7cm. The
estimateforLooby Wetheral1'smethodwas33.37em
(r = -0.964).The ELEFAN I estimatesfor growth
parametersare presentedon Table2. Thesevalues
indicatedsixageclasses(Fig.5). Estimates:fi-omnon
oscillatoryweresmallerthanthose:fi-omoscillatory
growth.TheELEFAN I valueswerehigherthanthose
given by other methods,but the tendencyto
underestimateLoo valuesdeservesmention(Isaac-
Nahum,1989).
The length-weight relationshipof the
Atlantic midshipman was expressedby the
equation:Wt=0.00498Lt3.148(r2=0.941)andthet-
testfor parameterb confirms the growth with
positivealometry(calculatedt =8.398>criticalt, p <
0.05).The reIativecondition factor (Kn) for the
species presentedvalues higher than 1.0,
consideringsignificancetests for three bimonthly
periods (September/October,January/February,
July/August)(Fig. 6 and Tab. 3). Instantaneous
mortalitycoefficients,exploitationrateand survival
rateareshownin Table4.
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Table2.GrowthparameterstimatesbyELEFAN 1routine
in Fisatfor Porichthysporosissimusin southern
Brazil.
Thelength-weightrelationshipof theAtlantic
midshipmanwas expressedby the equation:Wt =
0.00498L/148(r2=0.941)andthet-testforparameter
b confirms the growth with positive alometry
(calculatedt=8.398>criticalt,p<0.05).Therelative
conditionfactor(Kn) for thespeciespresentedvalues
higherthan1.0,consideringsignificancetestsforthree
bimonthly periods (September/October,
January/February,July/August)(Fig. 6 and Tab. 3).
Instantaneousmortalitycoefficients,exploitationrate
andsurvivalrateareshowninTable4.
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Fig.6.Bimonthaveragesvaluesofrelativeconditionfactor
(Kn) andconfidenceintervals(Cl) of Porichthys
porosissimus.(excludingjuveniles)in southern
Brazil.
Theratiosofthepinkshrimpcatches:Atlantic
midshipmancatches(Tab.5) showhighercatchesfor
this latterspecies.Otherwise,theseratiosregistered
considerablevariationoverthestudyperiod,duetothe
seasonalvariationin the abundanceof the Atlantic
midshipman.
Discussion
Porichthysporosissimushadhigh fi-equencies
of occurrencethroughouttheyear(Haimoviciet aI.,
1996;Rocha,1990;Natali-Neto,1994).A relationship
betweenthespeciesandcoldwatersmassesin the20-
50m depthstratum,occupyingtheareadominatedby
SouthAtlanticCentralWaterandthetransitionalarea
with CoastalWater,was confirmedby Natali-Neto
(1994).AlongtheRioGrandedoSulcoast(28°- 33°S)
the specieshas beenreportedin watersdeeperthan
26m (Haimovici& Habiaga,1982;Haimoviclet aI.,
1996).Dueto thisdepthdistributionmodelit maybe
suggestedthat P. porosissimusis of structural
importancefortheUbatubaregionandis relatedtothe
bottomtype,havingwidedistributionin theareawith
no watermassdependence(Rossi-Wongtschowski&
Paes,1993;Peria,1995),contradictingNatali-Neto(op.
cit.)forwhomP.porosissimusoccupiesareaswithcold
watersunderthedirectinfluenceof SACW. Thismay
explainthedeepstrataoccupiedby this speciesand
may also be usedto explainingthe variationin
abundancerecordedbyRocha(1990)- highervaluesin
summer- and by Natali-Neto(op. cit.) - higher
abundancein winter.1nthisstudy,thehighestcatches
occurredattheendofspringandthelowestcatchesin
winter,suggestingsomerelationshipwithSACW.
Table3. Averagevaluesof relativeconditionfactor(Kn). confidenceintervals(Cl), standard
deviations(Sd) and t-testsfor Porichthysporosissimus(excludingjuveniJes)in
southernBrazil.
Table4.BimonthlyrelationshipbetweenpinkshrimpandPorichthysporosissimus(ing)and
generalaverage(notincludingMarch-ApriJ)in southernBrazil.
Jan-Feb
0.49:1
!\1ar~Apr May-Jun . _Jul~,'\lIg. . Average
1
L::c(cm) K(year") C WP Rn(x 10') cJ>'
370 0.285 0.3 0.91 180 2.83
37.0 0.28 171 2.83
1,40l
I
U I !!! !
't100 I
I !
Kn CI Sd N t calculate t critic results
Sep-Oct 1.062 0.016 0.112 191 7.648 1.653 Kn > 1.0*
Nov-Dec 1.0II 0.014 0.129 322 1.546 1.650 Kn = 1.0
Jan-Feb 1.066 0.024 0.165 184 5.391 1.653 Kn> 1.0*
Mar-Apr 1.159 0.143 0.126 3 2.184 2.900 Kn = 1.0
May-Jun 0.930 0.015 0.136 341 9.511 1.650 Kn < 1.0
Jul-Aug 1.099 0.032 0.115 51 6.156
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Table5.Comparisonofmortalitiesratiosestimates:total(Z).natural(M), andfishing(F);andsurvival(S)among
thepresentstudyandPeria's(1995)insouthernBrazil.
Takingthepinkshrimpasthetargetspecies,it
is tobeexpectedthatfisherieshouldbeundertakeni
thoseareasinwhichit ismostabundance.
Thelengthcompositionandrecruitmentanalysis
areimportantforthecharacterizationf thepopulation
structure.Peria(1995)studiedthepopulationdynamics
of P. porosissimusoff theSouthBraziliancoastand
presentedsimilar findingsto thoseof the present
contribution.Therecruitmentperiodwasconfirmedin
winter,althoughthesecondrecruitmentperiodshowed
bythatauthorin April wasnotobservedin thisstudy.
Haimovicietai. (1996)suggestedthattherecruitment
forthespecieswasobservedthroughoutyearin theRio
GrandedoSul state,butnotin thisregion.As shown
by lengthcomposition,differentpopulationstrata
occupiedthe sampledarea with the recruitment
occurringin smallbatchesduringthe year,though
peaksmaybeseenintheearlysummerandwinter.
TheELEFAN I andWetherallmethodsarethe
bestindicatorsfor tropicalspecieswith low life cycle
and quick growth (Isaac-Nahum,1989),but the
interpretationftheresultsdependsonthesamplesize
andthebiologicalinformationregardingthespecies.
Problemsin estimatingrowthparametersemploying
length class distributionprovidedby commercial
fisherylandingdataareduetoa lackof informationon
the discardedportionof the specimens(Sparre&
Venema,1992).
Analysingthe results,the oscillatorygrowth
patternwas consideredto be closerto reality.This
assÜmptiondiffersfTomPeria's(1995)choice.Sparre
& Venema(1992)affirmedthatoceanographicchanges
in tropicalareasarereflectedin seasonalityof growth
makingit oscillatory.Avila-Silva(1996)attributesto
thepenetrationof theSACW ontoin thecontinental
shelfthering formationof theurohyalandscalesof
Pagruspagrusof southeasternBrazil,reflectedin the
WP valueswhich thus corroboratethe methods
adopted.On the otherhand, Isaac-Nahum(1989)
demonstratedthatwhenoscillatorygrowthis nottaken
into considerationthereis a resultinglow variation
amongestimatedvalues,as is alsoto be observedin
thisstudy(Tab.4).Theadoptionof oscillatorygrowth
showsbettervaluesforthefit of goodnessindex(Rn).
Thebestfit ofgoodnessindexwasobtainedbykeeping
the winter point (WP) earlier,which reducedthe
amplitudeof oscillation(C) to 0.3,indicatinga lower
variationin watertemperatureasbetweensummerand
winter. This behaviourmakes sense when P.
porosissimusi consideredasubtropicalspeciesrelated
tocoolerwaterandasthuslesseninfluenceof Coastal
Water.Peria(1995)estimatedseven(ELEFAN 1)and
six (Bhattacharya)geclasses(attributedtothelowest
numberof sampledageclassesof olderspecimens).
The estimatefor <1>:showsLooandK relationshipsas
valid,withno discrepanciesin thevaluesregistered,
andsimilartothoseestimatedbyPeria(op.cil.).
The Atlanticmidshipmanshowsa positive
alometricgrowth,indicatingabetterapplicationto the
relativeconditionfactor(Kn).
The Atlanticmidshipmanshowstwoperiods
ofhighKn values(winterandmiddleofsummer).This
maybe indicativeof partialspawning,butthepeaks
coincidedwithrecruitmentandthehighvalueobserved
in summer with intense gonadal development.
DeMartini(1990)registereda reproductivemigration
in earlysummerfor theco-genericspeciesP. notatus.
ThesamemaybesuggestedforP. porosissimusasthe
summerasthemostintensereproductiveperiod.If Kn
valueshigherthan1.0aretakentorepresenttheperiod
of highestgonadaldevelopment,the speciesspawns
betweenNovemberandFebruary,theperiodwiththe
largestfoodoffer,highadultconcentrationa dwarmer
coastalwater.Thisspawningpatternwasconfirmedby
Katsuragawaetai. (1993)whodemonstratedthehigh
eggabundanceof severalgroundfishspeciesin the
Ubatubaregionduringtheaustralsummer.Thehighest
volumeof ichthyoplanktoni summercoincideswith
the SACW penetrationinto the coastalregion,
enhancingtheavailabilityof foodfor fish larvae.As
thisperiodis differentfTomthe90-dayclosedfishery
ZB&H ZS&L Zc.cath Z average M Pauly F S E References
1.47 1.60 1.54 1.53 0.59 0.95 21.6 0.62 Peria
2.29 2.46 l.75 2.17 0.62 1.55 11.4 0.71 n.o.
2.33 2.45 1.64 2.14 0.63 1.51 11.8 0.71 o.
Obs.:Beverton& Holt (B & H). Ssentongo& Larkin (S & L) andcatchcurve(c. catch),nonoscillatory(n.o.);oscillatory(o.).
Table 6. Values of growth estimates for Porichthys
porosissimusin southernBrazil.
Loo(cm) K (year'l) Methods Rn(IO") References
36.9 0270 ElefanI n.o. 115 Pelia(1995)
37.0 0.280 ElefanI n.o. 171 thispaper
37.0 0.285 EIefanI o. 180 tmspaper
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seasonfor shrimpbetweenFebruaryand May, the
reproductivebehavioursuggeststhat commercial
fisherieswerehavinganimpactonmaturespecimens
ofP.porosissimus.
TheAtlanticmidshipman,a speciesendemicto
the ArgentinianZoogeographicalMarine Province
(Figueiredo,1981),is replacedin theCaribbeanbyP.
plectrodon,thislatterisusedashumanfood(Cervigon,
etaI., 1992).Figueiredo(op.cit.)reportedonlya few
morphologicaldifferencesbetweenP. porosissimus
and P. plectrodonand, for this reason,they are
consideredby some authorsto be synonymous.
This similaritysuggeststhatdiscardsarecultural,as
pointedoutbyHaimovici& Mendonça(1996).ln São
PauloState,thespeciesis oneof themostabundantin
theby-catchof thesea-bobshrimpfishery(Paiva-Filho
& Schmiegelow,1986;Graça-Lopes,1996)buttheyare
entirelydiscarded.Thelackofcommercialvaluemasks
the high catchesof the speciesin shrimpfishery.
Vianna(1998)observedthatP. porosissimusis the
specieswith highestCPUE and relativenumerical
abundance.To Alversonet aI. (1994),mortality
estimatesby discardsareof importancebecausethey
furnishadditionaldataonfisherymortalitybeyondthat
providedby theofficiallandings.Totalmortalitiesof
thespeciesobtainedbyPeria(1995)werehigherthan
thoseofthepresentstudy,butasnaturalmortalitymust
bequitesimilar,fisherymortalitymustberesponsible
for that increase.Avila-Silva(1996)interpretedthe
abruptdecreasein theabundanceof thegreaterlength
classesaspossiblyduetofisheryasmortality,butthere
isalsoapossibilitythatit mayberelatedtotheirlesser
vulnerabilityto fishingbecause of the seasonal
migrationof some individuaIs.This pattemwas
observedin the presentstudy and probablythe
mortalitieshavebeenoverestimated.
Vianna(1998)hasobservedan increasein the
pinkshrimpfleetoverrecentdecadesin theUbatuba
region.Valuesof exploitationrateover0.5 indicate
overexploitation(Pauly,1983),thusdemonstratingthe
deleteriousfisheryactionon the populationstudied.
AlversonetaI. (1994)confirmedtheimpactcausedby
nonintentionalcatchesandthishasdifferenteffectson
eachspeciesin termsof reducedreproductiveratio,
highparentalaid and low naturalmortality.As far
smallfish, dueto theirhigh mortality,otherfactors
may impactgrowthand recruitment,resultingin
significantlossesin theby-catchpopulation.
Discardsofby-catchareofgreatimportance,as
pointedoutin Agenda21(UNCED, 1992)andrecent
world-wideeffortshavebeenmadeto monitorand
reducethem(Alversonet aI., 1994).Therearemany
waysof reducingdiscardsof Porichthysporosissimus
andothersfish, throughstimulatingthe useof the
productionof by-products,adequatefisherypolicies,
introductionof selectivitydevicesandthecreationof
exclusionzonesfortrawlfishing.
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